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Clainis 



. co.ple.ing ligand of general f ^ 

in which „^,iniiig cascade nucleus 

^ stands for a nitrogen- conta.hxhg 

^,se multiplicity a. 3„„,,to.a 
- independently of one another. 

^ .ond or a cascade reproduction un.t ^. . 

---- air;, stand for a . 

, .nd «. independently of on^ a ^^^^^^^^ 
cascade reproduction unxt of 

multiplicity . or «. ^^^^^^ . 

K stands for the radical 

, stands for numbers 2 to 12. ^^^^ 
and w. independent.^^ Of one anothe. 

nul^ers 1 « ^^^^^^^ „,.oduction units 

,„vided that at leas ^^^^^^^ 
are different and that 
multiplicities' 



16 « a • X • y 



holds true. ^^„„ic nu^ers 

at least 16 ions of .^.^^ 

30 to 23. .33, " ......nic and/or 

optionally one or »ore ^^^^^ ^^^^ ^^^^^^ 
organic bases. a..no ac ^^^^^^^ 
^, optionally. 
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A cas 



cade polymer complex 



according to claim 1, 



wherein A means a 



nitrogen 



atom, 



U 



U 



u 



u 



-N 



/ 



Jp u 



\ CH,— CH,— N 



n4-CH,— CH— N^, 



U 



/ P 



u 



i 



U 

1 



U 



-CH2-CH2 N — CHaCHaV 



N — CH2CH2 — IN ^ .2 
1 2 



— N — CH2-CH2~'^ — CH2C>i2. 



U 



U 



CH2CH2 



— N — CH2-CH2— N — CH2CH2 



u 



u 



-N 
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E 
I 




p stands for nuutoers 0 to 10. 

stands for or E, , 

or E with f 
^ stands for Q or ^ ,<^, „_CH,-K 

E meaning the group 



M 



whereby 

„ stands for numbers 1 to 6, 

stands for a hydrogen atom or = and 

^ stands for a direct ^"^^ ^ .,,,onaUy,is 

stands for a C,-C,o optionally 

^ v.^, 1 to 3 oxygen atoms and/or op 
interrupted by 1 to ^ . 

^ w^th 1 to 2 oxo groups, 
substituted with i ^ 
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— - '^--^^^ ; ,..,.^Xic acid .-P 

radical, a nitro, am.no, oarb xy 



, elements Wrsffioads to base- 

thereby the number of Q 

multiplicity a. .wording to claim 1, wherein 



3. . cascade ^^^^ o. one 

cascade reproduction unxts X, Y. 
another, stand for 
E, 

1 



■J 

U A 

3 
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in which 

Xji stands for or E, ^ 
stands for Q' or E with 

— (CH2)o — CH- — N 
E meaning the group V 2/0 2 



2 

Q . 



whereby 

o stands for numbers 1 to 6. 

Qi stands for a hydrogen atom or . 

q2 standk for a direct bond, 

stands for/a-C-C. allcylene chain, which optionally is 
interrupted by 1 to 10 oxygen atoms and/or ^ ^ - 

, fr, 5 nhenvlene radicals and/or 1 
N(CO),-R' radicals, 1 to 2 pHenyJ-e 

to 2 phenyleno^cy radicals and/or optionally is 
substituted by X to 2 =xo. thioxo, carbo:cy. C.-C 
aXkylcarboxy, alko^cy. hydroKy. or C.-C, alkyl 

groups, whereby .. 
„ stands for numbers 0 or } 
■ stands fo. a hydrogen atom, or a methyl or an 

ethyl radical, vhich optionally is substituted 
with 1-2 hydrox^r^ or 1 carboxy group (s) , 
. L stands for a. hydrogen atom or the group 



1 

u 

3 / 

U— N 



stands for methine group -CH. if the 
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same time means a direct bond or group M 
and has one of the meanings of 

a 



co- 



Mu__/ , if at the 

V stands for group -NH 

same time U« and are identical and mean the 

direct bond 'or group M, and 
„ stands for a C,-C., allcylene chain which optionally is 
• - ,^ interrupted by 1 to 3 oxygen atoms and/or optionally is 

. substituted with 1 to 2 oxo groups. 

ancordinq to claim 1, wherein 
4 A cascade polymer complex acooraing 

completing agent radical K bound to the terminal nitrogen atoms . 
of the last generation of reproduction unit W stands for a 
radical of general formulas lA or IB ^ 



f 



3 

1 2 

R OOOR HC / 
N— CH,— CH,— N 



r 1 

N— CH2— CH2 — N 

^ ^CHR -COOR CTA^ 

CHR-COOR (ia), 



\ 
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1 



R^OOC-H^C CH-CO- I 

I \ ' 

N — CHjCHj — N-CHjCHj N 



CHj-COOR 



r'OOC-H,C 



1 CHj-COOR' Q^y 



in which 



ich etand for a hydrogen atom 

or a metal ion equxvalent of 



,2-44 or 57-83, 

stands for a hydrogen a^om ^^^^ ^ ^ 

radical, which optxonally xs 
hydroxy or 1 carboxy group (s). 



1^3 Stands for a 



R-* 



R' 



I „^ i rt* T group, f f ' ' 

...„.s op..o.aUv - 

unsaturated ^J^^V ^ , ,,enyl»e .roup, or 

...errupted x-" ^^^^^^^^^^ 

— — ^"":tr.p.envX.roupU,. 

J T-3 carboxy, or x ^ 

5 hydroxy, l ^ c 

. f a hydrogen atom or for R , 
,5 stands for a hy 9 . w^^nched, saturated or 

=. c:traight-cha3.n, br^ncnea, 
stands for a straxg , anally containing 

^ r c alkylene group optionally 
unsaturated Ci-Cao ^-^ 

n „^ 1-3 phenylenoxy, 1-3 
• 1-3 phenylene, i ^ p ^ ,n 

1-5 xmino, l ^ P ^ ^^,,:;de 1-5 carbonyl, 

. i_5 amide, 1-2 hydrazide, 

phenylenimmo, i ^ ^ 
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T 
a 



^ thiourea, 1-2 
1-5 ethylenoxy, 1 urea, 1 th:L 

n-2 ester groups, and/or 1 10 
carboxyaI.yl.-no, ^^^^^^^ ^^^^^^ 

n s sulfur and/or 1 5 =, 
oxygen, X 5 su ^ „ercapto, 1- 

n,, ciibstituted by 1-= 

este. and/o. 1-3 group (s>. w.e ^ ^^^^^ 

• «=,TTv contained can ce bui^ 
♦.v,a^ are optionally conv. 
groups that P 

v,v 1-2 carboxY/ 1-2 suj-i- 

. a CO-a, -NHCO-a or ,NHCS-a group and 

-stands for a - terminal nitrogen 

- the bonding sxte to the ^ 

nrxast generation o. reproduction unit «. 
ato»s of t.e 1-^^ ^^^^^^ «Here.n 

3. , cascade polymer couple. ^ ^^^^^^^^ ^^^^^ 

• -CH. -CH.HHCO, -«HCOCH°, ^^^^^^^^^^^^ , 

,. .NHCOCH,CA, -IfflCSNKCH., -CK^OC.H., 

rnoH or -CHjCOOH. 
substituted by groups -COO . ^^^^^ ^_ 

6. A cascade polymer cotaplex accoj,: ,9 

0« stands for a ., rn -CH,C,Hs, 

.CH.NHCOCH,CH(CH.CO,H)-CeH.;- 
-CH^NHCOCHjOCHj. or 

group. according to claim 3, wherein 

, A cascade poly-er complex accor g ^ ^ ^ 

■ .d in cascade reproduction unxts X, Y, 
radical contained xn ca 

stands for r-u ch - . -CONHCgH*-, 

.CO-, -COCHWO-, -COCH,-, -CHaCH, 
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.COCH.CH.0-, -COCH.CH.C.CO.. « ----^T^O- 

. radical sta.as for a direct bond, -(CH.,.-, -CH,CO , 

^ CH C H - , or CH,-C,H.OCH,CH,- , 

.CH(COOH,)-, CH,OCH,CH,-, -CH.C,H. , 

ptT CH, N 

radicals stands for a group -CH, 

j<«« *-o rlaim 3, wherein 
8 A cascade polytner complex according to clax , 

. .nits X Y, Z and W, independently of one 
cascade reproduction units X, Y, 

another, stand for 

-CH2CH2NH-, -CH2CH2N<v 
roCHfNH-XeH2)4NH-; -COCH(N<XCH2)4N< *. 

:SSScONCCH2C^^^^^^ .COCH20CH2CON(CH2CH2N<)2; 
-COCH2N(CH2CH2NH-)2; -COCH2N(CH2CH2N< )2; 

'^^S^^mC^^^^^ .COCH2CH2CONCCH2CH2NO2; 
.COCH20CH2CONH-C6H4-CH[CH2CON(CH2CH2NH-)2]2-. 
.COCH20CH2CONH-C6H4-CH[CH2C0N(CH2CH2N< )2l2 
.COCH2CH2CO-NH-C6H4-CH[CH2CQN(pi2CH2NH-)2]2; 
.COCH2CH2CO.NH-G6H4-CH[CH2CON(CH2CH2N<)2l2 i 
-CONH-C6H4-CH[CH2CONCCH2CH2NH-)2]2 ; 
.CONH-C6H4-CH[CH2CONCCH2CH2N<)2]2 ; 
.COCHCNH.)CH(CXDOH)NH> -COCH(N< )CHCCOOH)N< ; 

C0N(CH2CH2NH-)2 



^CH^OCHaCONH 




CONtCHjCHaNH-)^ 



-COCHoOCHaCONH 




CX)N(CH2CH2N<)2 
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-COH 




CONCCHaCHaNH-jz 



CON(CH2CH2NH-)2 



-ODNH 




,C0N(CH2CH2N<)2 



CON(CH2CH2N<)2 



^CH2CH2C0NH 




C0N(CH2CH2NH-)2 



CON(CH2CH2NH-)2 



-COCH2CH2CONH 




,C0N(CH2CH2N<)2 



CXDN(CH2CH2N<)2 
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OCH2CH2NH- 



0CH2CH2N< 



-CO 




0CH2CH2N< 



OCHaCHaNH- 




CX>1,CH2NH 




.0(CHaCHaO)aCHaCHaNH- 
/ V_OCCH2CH20)2CH2CH;,NH- 
OCCH2CH20)2CH2CHaNH- 




or 



p(CH2CH20)2CH2CH2N< 

CCH2CH20)aCH2CH2N< 
b(CH2CH20)2CH2CH2N< 



] 
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^mr^i^x according to claim 2, wherein 
9. A cascade polymer complex accorax y 

tn stands for numbers 1-3. 

n stands for numbers 1-3, 

o stands for number 1, 

p stands for numbers 0-3, 

M stands for a -CH., -CO or -GH.CO group and 
stands for a -CH^NU^US CH, or NO. group. 
,0 . pharmaceutical agent comprising at least one cascade 
polvmer'co..le. according to claim 1,. and a pbarmaceutically 

at-ceotable carrier. 

. ™et.od Of «MK aiagnosis, e.g. . i-^ing or diasno.c.c 
...ioxo^. e.... CX co^.isin, aa^inisee.in. least 

one polymer complex according to ola.m 1. 

X method for differentiating benign and malrgnant 
...ors In regions of tHe body without blood-brain — " 
comprising imaging such tumors administering a cascade polymer 

complex according to claim 1. ' f ^„„„i„es 

,3 process for the production of cascade polymer complexes 
according to claim X. wherein confounds of general formula X- 
A- {X- [Y- (Z-^ W-/3„) z)yUia 

in which -, «4= 

^ ..ands for a nitrogen-containing cascade nucleus of 

base multiplicity a, 
. X and y. independently of one another,, stand for a direct 
or a cascade reproduction uiit of reproduction 
multiplicity x or y. 
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=.r^ntller stand for a cascade 
Z and independently of one another, 

of reproduction multiplicity z or 
reproduction unit of repro 

a stands for numbers 2 to 12, 

; . ... independently of one another, stand for 

numbers 1 to 4 and ^ ^^^^ ^^^^^^ 

3 stands for the bonding site of the 

the last generation, of reproduction unit W 
provided that at least two reproduction units are different 
Ld that for the product of the multiplicities, 

16 < a • X • y - 2 • ^ ^ .^^ 

holds true, - ,,,^iexing agent K' of general 

are reacted with a complex of complexmg 

formula I'A or I'B 



3' 

R 



N— CHj— CH2— N 

^ 1 

/ . ^ ^1' ^CHR -CO OR 

CHR-COOR 



CH2 



] 

! 
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1 ch^-coor'* 

R^bOCH^C CH-C*0- j 

i CH,-COOR 
R^'OOC-H^C 



. „e.ax ion e^lvaXent o. a.o»i= nu».ers 30 
3,, or 57-83 or an acid protective ^oup, 

a methvr or an ethyl 
stands for a hydrogen atom, a metny 

*.-«««nv is substituted with 1-2 
radical, which optionally xs sue 

hydroxy or 1 carboxy group (s), 
r3' stands for a _ 
R 1 



r2 



R* 



r5 



— CH— CO— N-^— T' group, 
stands .or a strai,.t-cnain. .rancKed. saturated or 
unsaturated 0,-=,, aX.yI c...n. wnicH optionaUy 
interrupted .-.0 o=.,en atcs, . P.env.ene ^..P, 
p.enyXenoxy ^oup and/or optionaX.y substituted 
hydroxy, l-3 carbo=.y, 1-phenyl group (s, , 
stands for a hydrogen atom or for; r\ 
stands for a straig.t-chain, .ranched, saturated or 
unsaturated C,-C.. aiKyiene group optionaiiy containing 
x-3 i.ino, 1-3 phenylene, 1-3 phenylenoxy, 1-3 
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1 



phenylenimmo, 1 b ami 

n urea 1 thiourea, 1-2 
-^VXenoxy X u.ea 

.„..aX.yX...no - . ^^^^^^ 

sulfur and/or 1-^5 nxtrog 

3..s....ed . .-3 .Vd.o.. W -^12 Ind/o. 
v,^,^ 1-5 carboxyalkyl, i o 
"'„L.y pK.ny.ene ^o.ps ..a. 

ara optionally contained ean be 

,-2 sulfo or 1-2 hydroxy groups, 
" : a lo -COOH. -H=- or -.=C=S ^oup, and 

m. Stands for a -C*0. V 

^r^tivated carboxyl group 
C*o stands for an activate ^^^^^ 

.V, ^ — if K' stands for a complex 
,,..l.ed that ^^^^^^^ ^^^^ _ 

r tl o. su..tit.ents stand .or a »etal ion 
trivalent metals) oi 

Ualent o. t. a.o.e-.ntioned _ 

optionally ot.er ^ _ aoids 
their salts with inorganic and/ot organ 

or a^ino acid amides, ^ ^^^^ 

optionally present ---- . _ie.ing agent 

...ained J°--- ... „it. at least one .etal 

" "1^1 o/an element o. atomic numbers .0-., 3. 

""".ror -S3 and optionally then in the cascade poller 
" ' . ■ hydrogen atoms that are still 

complexes thus obtained, acid y ^^^^^^^ 

present are completely or ^^"^^^^ ,,,, .„i.es 

inorganic and/or organic bases, amino 
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and optionally still present free terminal^ amino groups are 
optionally acylated - before or after the metal complexing. 
14. A compound of general formula I' A 



3' 

R 

R OOC-R^HC - . / 
N — Olj — CHj — N 

■ CH^ CH, 



N — CHg — CH2 — N 



(I'A) 



CHR -COOr' ^CHR'^OR 



2 1' 



. wherein 

Ri', independently of one another, stand for a- hydrogen 

atom, a metal ion equivalent .'of atomic numbers 20-29, 
39, 42-44 ^or 57-83 or an acid' protective group, 

R= stands for a hydrogen atom, or a methyl or an ethyl 
radical, which optionally is substituted with 1-2 
hydroxy or 1 carboxy group (s) , 
r3' stands for a 

- R* 

t I 

CH— CO— N — U*— T' group, 

r4 stands for a straight -chain, branched, saturated or 
unsaturated C,-C3o alkyl chain, which optionally is 
interrupted by 1-10 oxygen atoms, 1 phenylene group, or 
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. p.enyleno.y group and/o. cp.ionaUy is substituted by 
,.S hydroxy. X-3 carboKy. or ,X -phenyl group (s). 
^ .tand. for a straight-chain, branched, saturated or 

^saturated C.-C„ alXylene group optionally containing 
1-5 imino. 1-3 phenylene. 1-3 phenyleno^. 1-3 

1 5 amide. 1-2 hydrazide. 1-S oarbonyl, 
phenyl enimino. 1-5 amiae. J. jr 

1-S ethylenoxy, 1 urea. 1 thiourea, 1-2 

, • • 17 ester groups and/or 1-10 oxygen, 
carboxyalkylimino. 1-2 ester gr y 

1.5 " sulfur and/or 1-S nitrogen atom(s) and/or 

optionally substituted by 1-S hydroxy, 1-2 -nercapto. 1- 

B 0x0. 1-S thioxo. 1-3 carboxy. 1-S carboxyal.yl. 1-S 

e.ter and/or 1-3 a.ino groupCs). wherein the phenylene^ 

^oups that are optionally contained can be substituted 

by 1-2 carboxy, 1-2 sulfo or 1-2 hydroxy groups. 

. for a -CO. -COOH, -N=C=0 or -N-C=S group, and 
T' stands for a ' 
C.0 stands for an motivated carboxyl group. 

IS process for the production o0 pharmaceutical agents 
to claim 10, wherein the cascide polymer complexes, 

' „ physiological salt solution, 

dissolved or suspended in water o P y 

optionally with additives that are con^only used .n 
parenteral administration. 



